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Building projects require the interaction and coordination of various stakeholders during all stages of the 
project life. In present scenarios, the project team members are often geographically separated and their 
successful management can be enhanced by effective communication management. Construction organisations 
have long started the adoption of Information Communication Technologies (ICT) and to this end, have 
enjoyed some early benefits directed related to information processing. However ICT can only be used 
effectively and wholly, if the associated communication protocols are defined and adopted by the construction 
industry. Small and medium enterprises (SMEs) constitute the majority of the construction industry and 
communication protocols need to address the IT capabilities, project management practices and 
communication requirements of these SMEs. The paper presents a research study on construction project 
management routines and problems that are being encountered by small to medium sized enterprises in the 
Indian building industry, in order to identify communication protocols with better adaptability and improved 
effectiveness. As part of an on-going research, the literature study and the survey based methodological 
approach are discussed in the paper. A study of supply chains for project management in the context of 
building applications and the potential strategies of developing communication protocols using available and 
emerging ICT tools are also outlined with a focus on the research methodology for developing protocols for 
ICT enhanced approaches through structural modelling techniques and surveys to the building industry. 
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INTRODUCTION 
 
The construction industry is one of the most complex industries because their products are unique 
and numerous project participants are involved at every stage of project life. Further, these 
participants are almost certain to vary from project to project. Alshawi and Ingirige (2002) state that 
construction projects today are far more complicated than ever before. They involve large capital 
investments, embrace multi disciplines, engage widely dispersed project participants, operate on 
tighter schedules, and require stringent quality standards. These requirements coupled with high-
speed developments in Information and Communication Technology (ICT) have influenced project 
management practices by way of introducing and implementing newly developed management tools 
and the latest technology (Alshawi and Ingirige 2002).  
 
In the construction industry, 97% of the companies employ less than 20 persons, and can be 
classified as Small and Medium enterprises (SMEs) (Katranuschkov et al. 2001). Therefore any 
communication management research for the building construction industry needs to address 
management characteristics and communication processes suited for SMEs, in order for the 
strategies developed to become industry standards. Without further complicating the matter with 
global issues, a clear understanding of the management and communication processes followed by 
SMEs in each distinct region or country will be the logical approach. 
 
THE INDIAN CONSTRUCTION INDUSTRY 
 
Construction is the second largest industrial activity in the Indian economy, employing over 31 
million people. However, construction is generally not seen as an IT savvy sector and it is felt that 
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the information age has done little to transform this sector. IT benefits users in the automation of 
processes, systems, and data collection – all of which are issues faced by larger companies. In the 
building construction industry, where most of the players are small, proprietary and individualistic 
in nature, little benefit is seen by them for embracing IT in relation to the cost, despite that over 
90% of total construction output was executed by these SMEs. 
 
The impact of e-business – the coming together of the Web and information technology is sinking 
in gradually upon many industrial and business sectors. A large number of Indian companies are 
watching the developments with interest, but very few of them have actually crystallized their 
strategy and committed investments that would enable them to take advantage of e-business. At the 
heart of this revolution is the explosion of the Internet that connects millions of computers and 
people all over the world in one giant, virtual handshake (Nehru 2001). 
 
As the majority of the small firms in the building construction industry are specialist subcontractors 
working with the general contractor, it is believed that the best suited strategies for these SMEs is to 
develop simplified and easy to use information systems (Hegazy and Ersahin 2001). 
 
COMMUNICATION IN PROJECT MANAGEMENT 
 
In a building project, various stakeholders including the client, architect, project manager, 
contractors, material suppliers etc, are involved during various stages and Project managers are 
required to coordinate and integrate the communication efforts of all the stakeholders (Figure 1).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1 Project Managers Integrate the Communication Efforts of  
All Stakeholders in a Building Project 
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The Egan report stresses the need for project managers to integrate projects’ phases (from 
conception to final delivery) leading to performance improvement (Alshawi and Ingirige 2002). 
Intense integration of alliance partners requires excellence in communication at all levels, i.e. at 
Application level, System Level and Business level or industry level (Walker et al. 2002, Alshawi 
and Ingirige 2002, Fischer and Froese 1996). This generally requires a quantum leap in the use of 
shared IT systems and information processing integration. Individual information processing 
systems or management routines developed by individual functional managers or construction 
managers also need to be integrated for a given project. 
 
The integration strategies on building construction projects include managerial and technical 
strategies. Technical integration focuses on workplace technology to improve integration, 
particularly computer-integrated construction (CIC), which strives to share information among 
computer applications (Fischer and Froese 1996). For managerial integration, the Internet and 
Intranet related Computer Supported Collaborative Work (CSCW) applications, especially the 
Web-related applications, are one of the recent concerns (Zhu et al. 2001). Study of literature 
identifies that research is being done in information/communication management aspects to 
enhance collaborative project management on construction projects (Rezgui et al. 1998, Pena-Mora 
and Dwivedi 2002, How to Get Started in e-Business 2000, O’Brien 2000). 
 
The collaboration among the diverse participants in a project is essentially measured by how 
effective the communication channels were managed. Thus, the project manager’s ability to 
communicate, evaluate and feedback to the rest of the project team during each stage of the life 
cycle determines how efficiently the project’s goals will be achieved. 
 
Communication in Multiple Project Management 
 
A Project Manager managing multiple projects typically shares resources with team members 
working on many projects over a shorter time. In such situations, key management issues could be 
resolved by good communication management (Haugan 2002). Also it is essential not only to 
support the communication processes within the project, but to consider the multi-project work and 
the individual needs of the players as well (Katranuschkov et al. 2001). The communication system 
should be (1) sufficiently flexible so that it can be modified to suit the unique needs of the 
individual project manager; (2) adaptable to many different projects; and (3) adaptable to differing 
customer information requirements.  
 
Communication Management in the Building Construction Supply Chain 
 
SMEs occupy a critical role as subcontractors and suppliers in the building construction supply 
chain. However, given the number of specialist firms operating within the sector, this presents 
considerable challenges in terms of improving project performance through better supplier 
integration and ensuring process conformity and alignment (Dainty et al. 2001). Empirical evidence 
suggests that there is a potential to make significant improvements in construction supply chain 
performance (O’Brien and Fischer 1993).  Alshawi and Ingirige (2002) identified that 
communication often takes about 75% to 90% of a project manager’s time in the construction 
industry.  Computer based systems are required not only to alleviate managers for more decision 
making tasks but also to deliver the required levels of ‘consistency and reliability’ of information in 
the supply chains. 
 
Distinctive feature of a supply chain in construction projects is that it is a combination of 
heterogeneous chains incorporating flow of various categories such as the flow of information and 
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documents to assist in decision-making, and the flow of resources to maintain progress of 
development (Ahuja and Yang 2005). The specific characteristics of Supply Chain communication 
management for construction projects can be summarized as follows (Ahuja and Yang 2005): 
 
 The total information structure needs to be integrated in terms of generation and flow of 
information and associated decision making.  
 Throughout the project lifecycle, team organisations need to obtain real time information, as 
they need to coordinate and collaborate. It also helps in change management, which is an 
intrinsic part of construction projects. 
 To achieve integrated information processing, there needs to be an automated flow of 
information between softwares used by team organisations. Appropriate categorization of 
information and streamlining of reporting requirements will be necessary.  
 At various points in the supply chain, information is collected from various team 
organizations and then collated and processed for shared use. Standardisation of data 
handling processes as well as project information will ensure maximum efficiency. 
 
Effective Communication Management Leading to Project Success 
 
Numerous studies have highlighted the importance of effective communications for project success 
(Biggs 1997 and Tam 1999). It was concluded in a study that the top 30 potential problems 
contributing to poor project performance could be classified under five categories, out of which 
communication problems are listed as the third category and all five categories involve 
communications to some extent (Thomas et al. 1998). For example, time delays and increased cost 
in construction projects can be traced back to poor coordination caused by inadequate, insufficient, 
inappropriate, inaccurate, inconsistent, late information or a combination of them all (Tam 1999). 
Communication has also been linked to team effectiveness, the integration of work units across 
organizational levels, characteristics of effective supervision, job satisfaction, and overall 
organizational effectiveness (Green 2001).  
 
In present scenarios, extensive physical distance between project participants, sometimes extending 
over national boundaries is the main cause leading to delays in decision-making (Deng et al. 2001). 
Under such project environment, wide communication problems, ranging from delays to distortion 
of messages, impose strains on project management in construction (Alshawi and Ingirige 2002). 
This occurs despite the remarkable advancements in information collection, handling, storage and 
exchange techniques (Tam 1999). 
 
ICT TOOLS AND TECHNOLOGIES FOR EFFECTIVE COMMUNICATION  
 
The Internet is increasingly being used to aid project management routines within the construction 
industry and has been shown to be able to give timely, better integrated and effective assistance to 
project delivery (How to get started in e-business 2000). Internet and its object-oriented 
client/server applications can be explored in various formats for communication purposes. 
 
The use of the Internet as the communication platform can help information transfer more 
effectively during the construction process. Besides its speedy transmission, it also saves money in 
communication with overseas construction sites through the computer network compared to the 
traditional information handling methods. The system offers many benefits such as improved 
efficiency, better managed decision-making process and enhanced performance to construction 
firms (Tam 1999). The use of common Internet services or shared use of common databases can be 
utilized for information sharing (How to develop an Information strategy plan 2000).  
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Web-based applications greatly help solve the problems caused by geographic fragmentation. As 
cited by Zhu et al. (2001), in reality, the Internet and Web-related technologies penetrated into the 
daily operation of project construction in the early and mid 1990s (Wright 1993; Setzer 1994; 
Angelo 1995; Schriener 1995a-c; Shearer 1995). Using a web-based database as a centralised 
repository of project information has several distinct advantages including: Reduced manual 
distribution costs; Integration of project information; Simple management of access rights; 
Document storage & archiving; Continuous access to project information and Minimal software 
requirement (How to get started in e-business 2000): 
 
Project web sites hold the promise of promoting truly collaborative work approaches, offering an 
open and non-hierarchical approach to managing project information (O’Brien 2000). Supply chain 
software is also evolving toward Internet applications that communicate with Enterprise Resource 
Planning systems (Green 2001). 
 
Video-conferencing combines a simple way to hold meetings and convey ideas live, over the 
Internet, with the ability to view and annotate documents, drawings and models and share 
applications. By Videoconferencing, the efficiency, productivity and accountability within an 
engineering organization can be dramatically improved (Sahai 2004). Tools such as groupware, 
remote access, file sharing and whiteboard discussions can be used, individually or together, to 
provide custom solutions for design coordination and site-to-office communication.  
 
Intranets aid internal company collaboration, while extranets promote project collaboration, team 
working and e-commerce. Both help in the standardization of the communication process and 
improve data flows (How to develop an Information strategy plan 2000). Timeliness, accuracy, 
availability and formal flexibility are defining elements of improved information quality enabled by 
EDM (electronic data management) technologies for cooperative relationships (Back and Bell 
1995) 
 
Using a 3D model for more than visual study allows the development team to "gain in strategic 
insights, minimize cost and schedule risk, improve supply chain management, and improve 
constructability." The visual presentation of complex information from various disciplines permits 
more time at project meetings to be spent on solving problems and making decisions (Henderson 
2002). Virtual Reality can be used as an enhanced communication tool to convey design ideas and 
design problems to other members of the team more effectively (Koh et al. 2002)  
 
IT Enhanced communication protocols 
 
A ‘Protocol’ is defined as an accepted behaviour in a situation. Communication protocols define the 
accepted method of generating, storing, processing and communicating information. In the building 
construction industry, supply chains are typically formed by clients, developers, project managers, 
designers, consultants, material suppliers, contractors and subcontractors (Villagarcia and Cardoso 
1999).  They are brought together to achieve one main objective, to develop and build a particular 
project. During all stages of the project, information is generated, stored, processed and 
communicated by the stakeholders. Thus for effective communication, the stakeholders should be 
following the accepted methods or the communication protocols. Each construction organisation 
may be involved in more than one project and can be a part of more than one supply chain. This 
unique nature of the construction industry necessitates that the communication protocols should be 
adopted by the industry as a whole and do not remain project specific. With the advent of use of IT, 
communication protocols enabled and enhanced by the use of IT will present the potential. 
 
The potential of the new technologies including the use of ICT would be fully realized and 
optimized only if the frameworks or principles are developed and adopted. Comprehensive and 
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integrated information systems are necessary that will provide the consistency and ease for the 
exchange of the same information between different users in different combinations for different 
purposes, across the whole range of projects and programmes.  
 
 
RESEARCH APPROACH 
 
This paper is part of ongoing research being done by the authors. The research aim is to develop 
appropriate communication protocols to improve the effectiveness of building project management 
by SMEs in the Indian building industry and explore the potential of using ICT to facilitate these 
protocols. The research employs a methodological approach. The focus is not on the automation of 
current communication processes, but rather to streamline and align them for the effective use of the 
unique capabilities of computers. As the use of ICT is to be based on the principle that all IT 
development should be business driven, ICT facilitated communication protocols should play a part 
in and be integral with construction development phases and business processes. 
 
The supporting research objectives are: 
 To identify generic communication management processes adopted by SMEs in India for 
PM of building projects. 
 To identify the extent of ICT adoption by SMEs for Project Management of building 
projects. 
 To identify enablers and barriers for the use of IT enhanced communication management by 
SMEs and to develop model for establishing structural relationships amongst them. 
 To identify perceived benefits of ICT by SMEs. 
 To assess factors considered important for increasing adoption of ICT. 
 To assess industry requirements driving adoption of ICT by SMEs. 
 
Through the initial Literature Survey and the probe into the characteristics of the Indian building 
industry, key research variables in support of the Research Objectives have been identified and the 
Research Hypothesis has been formulated. Research data collection and subsequent processing 
would be done in the following two phases.  
 
Phase 1 would involve data collection through ‘Questionnaire Survey’ for hypothesis testing. The 
questionnaire has been designed for quantitative analysis by statistical analysis tools and contains 
structured questions with few open questions. With a focus on the overall project management 
responsibility, the sample population is divided into three groups: 
 Project management consultancy organisations 
 Architectural design organisations that manage building projects (where Project Managers 
are not formally appointed for the projects) 
 Real estate organisations that construct and manage their building projects 
 
Analysis of the survey data would help in the hypothesis testing and in developing a model for 
establishing structural relationships amongst the identified key research variables. The analysis of 
the survey data combined with continuing literature studies would help formulate preliminary 
protocol models. To this end, a pilot survey is being conducted to test the effectiveness of the 
questionnaires. 
 
Phase 2 would involve data collection and processing for result validation through an ‘Interview 
Survey’. Structured interviews with open ended questions will be used to ascertain the validity of 
findings as well as to consider the implementation strategies of the developing protocol model. The 
overall research methodological approach is shown in Figure 2. 
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CONCLUSIONS 
 
Building construction projects have long life spans and require a variety of stakeholders and 
professionals to work as a team during all stages of project lifespan. This characteristic implies the 
importance of information and communication management within projects, between construction 
organisations and at industry levels. It is more relevant than ever today as project communication 
needs to support geographically distributed project management teams. Such effective 
communication can be enhanced by ICT based tools. However the effective use of ICT could be 
achieved only if associated communication protocols are identified and uniformly adopted by the 
construction industry. 
 
Through typical subcontracting roles, SMEs constitute a critical and major role in the supply chain 
of building construction projects. So, if the requirement is to integrate all the phases of a project, 
there is a need to consider communication protocols suited for the SMEs as they possess varying 
and distinct IT capabilities as compared to larger organisations. Also, the project management and 
communication processes at SMEs level are distinct for each regional area or a country.  
Accordingly, the formulation of IT enhanced communication protocols for building project 
management requires a systematic and methodological approach, a deep understanding of the 
project management and communication processes, and the dynamics and the specificity of the 
context in which the support for team work is required, as being explored in this research.  
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